Effect of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) on striatal tyrosine hydroxylase and tryptophan hydroxylase in rat.
The results reported here indicate that treatment with 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) caused significant changes in the dopamine-synthesizing enzyme, tyrosine hydroxylase. The authors examined the effects of two doses of MPTP on the activities of tyrosine hydroxylase (TH) and tryptophan hydroxylase (TPH) in the striatum, and also the time-course of these effects. Rats received an intraperitoneal loading dose, followed by a 24-hr infusion of MPTP (total doses of 21 or 42 mg) from subcutaneously-implanted osmotic pumps. Seven days after treatment, the activity of tyrosine hydroxylase was decreased by MPTP (42 mg); however, the activity of tryptophan hydroxylase was not affected. In time-course experiments, the activity of tyrosine hydroxylase was maximally reduced at 3 and 7 days after treatment with MPTP (42 mg). The activity of tryptophan hydroxylase did not significantly change at any time-point. Concurrent administration of haloperidol (HALO; 2 mg/kg, 4 doses) with MPTP significantly enhanced the depression of the activity of tyrosine hydroxylase in the striatum caused by MPTP, while treatment with haloperidol alone had no such effect. Concentrations of dopamine in the striatum were maximally decreased to approx. 50% of control in animals treated with haloperidol and MPTP (42 mg), whereas treatment with MPTP alone decreased concentrations of dopamine to approx. 70% of control.